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ABSTRACT 
A new method for quantifying of soft contact lens deposits that causes 
minimal damage to the lens was investigated. Fourteen subjects were fit with 
Hydrocurve II 55% and Hydrocurve Elite contact lenses. Subjects wore one of 
each type of lens for three months and lenses were weighed three times (t= 0, 1, 
3 months). Lenses were assessed for fitting charicteristics and comfort after 
each weighing. Six subjects completed the study for three months. Eight of the 
subjects were dropped from-the study because of decreased lens comfort, torn 
lenses and contact lens optical problems. Weight data from the six subjects 
who completed the study were analyzed with one factor repeated measure 
ANOVA p < 0.05. Hydrocurve II 55% lenses gained a significant amount of 
weight over the three months while the Hydrocurve Elite did not. We feel that a 
fifty-seven percent drop-out rate is acceptable for this quantification method. 
The method (with refinement) has value for future use in contact lens material 
and solution research. 
KEY WORDS 
Soft contact lenses, contact lens deposits , weight quantification of lens 
deposits 
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INTRODUCTION 
A method for quantifying deposits on hydrogel contact lenses was 
developed by Ohriner and Brown at Pacific University in 1987.1 During 
preliminary in vitro studies, the researchers found that their technique would 
give consistent weights (+/- 0.0002 g) upon repeated cycles of the drying 
procedure. The procedure (described below) is similar to one used by Snyder 
and Koers2 used for determining water content of hydrogel contact lenses 
although it differs in that it uses lower temperature and no vacuum. Ohriner 
and Brown's procedure is only a relative quantification because not all the 
water is removed from the lens. There are many other techniques used for 
assessing deposits on hydrogel contact lenses; most require sophisticated and 
expensive instruments, and also require the knowledge and expertise to use 
them correctly. Some examples are ellipsometry3, electron microscopy4-10, x-
ray microanalysis11-12, infra-red spectrometry13-14, histochemical analysis12 
and many other methods. Many of these techniques are qualitative only and 
others when used quantitatively are very difficult to perform accurately.15 The 
main advantage of this procedure over other techniques is that the lenses are 
not destroyed in the process and can be rehydrated and used in linear studies 
of materials and solutions. Other advantages are the relative simplicity and 
decreased expense of the procedure. 
The purpose of this study was to determine if the procedure could be use 
successfully on human subjects (in other words, could the lenses be worn 
comfortably after the dehydration process). To do this we chose to perform a 
clinical comparison of lens deposit accumulation on two different soft contact 
lenses, the Barnes-Hind Hydrocurve II 55% and the Barnes-Hind Hydrocurve 
Elite. Subjects would wear one of each type of lens for three months and the 
lenses weighed before wear and at one and three months. Increases in weight 
4 I ; 
! 
was assumed to come from proteins, lipids, .calcium, etc., that are normally 
found in human tears. It was expected that this procedure would show that the 
manufacturer's treatment does resist lens deposits. 
METHODS 
Fourteen subjects were fit with one set of each type of lens (twelve were 
previous soft contact lens wearers and two were non-wearers). During the 
studies, the subjects wore one of each type of lens and the lenses were worn as 
daily wear lenses. The unworn lenses were used as control. The Elite lens has 
been treated by the manufacturer to resist lens deposits, but in all other respects 
is identical to the Hydrocurve II 55%. To determine the dry weight of the lenses, 
the lenses are first placed in a lens case and covered with 4 to 5 ml of sterile 
distilled water for 24 hours to purge them of soluble salts from saline solution, 
used in normal care regimes, and human tears. Then, the distilled water is 
removed from the lens case; followed by placing the open lens case in an 
airtight jar on a wire mesh suspended approximately two inches over a one inch 
thick layer of Drierite (indicating blue, anhydrous CaS04 from Hammond 
Laboratories) in the bottom of the jar where they remained for another 24 hours 
at room temperature (in Ohriner and brown's study it was found that there was 
no significant lens weight change from 24 to 72 hours in the desiccant 
chamber). Immediately upon removal from the drying jar lenses were placed on 
a Sartorious A-2008 microbalance (+/· 0.0001 g) and weighed to the nearest 
0.0001 g. After weighing, the lenses were rehydrated with normal saline, 
disinfected and returned to the subjects (experimental lenses) or rehydrated 
with normal saline, returned to their original container and sealed (control 
lenses and prior to dispensing experimental lenses). Control and experimental 
lenses for each subject were weighed at the same time. During the drying 
i 
procedure soft contact lens tweezers were used to handle all lenses when it 
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was necessary to do so. The procedure was ~epeated two times before lenses 
were dispensed to subjects, and the two weights were average for the initial 
start weight. At the one and three months weighings , the lenses were weighed 
only once. Unlike the Ohriner/Brown procedure lenses were dried at room 
temperature, not 37° C as in their study. 
The protocol for subjects was first to determine if an individual could be 
·adequately fit with the lenses chosen for the study. Since the Elite lens was 
available in one base curve (8.8), only this base curve was used with the 
Hydrocurve II 55% also. If a potential subject could not be fit properly or had an 
ocular condition that contraindicated soft contact lens wear, then they were 
dropped at that time from the study and replaced with a subject who could be fit 
properly. The final approval on lens fit was given by faculty advisor James E. 
Peterson, 0.0. After initial and experimental weighings, lenses were rechecked 
by the researchers and Dr. Peterson to evaluate lenses for any changes in 
fitting characteristics that may have occurred during the dehydration rehydration 
cycle. 
Subject's used a variety of FDA approved lens care system depending 
on the system's compatibility with the patient's physiology and preference. 
RESULTS 
Of the fourteen subjects originally fit with lenses, only six completed the 
study to three months. One subject dropped because of decreased visual 
acuity with the Hydrocurve Elite lens, three because of torn lenses and four 
because of decreased lens comfort. 
The data for the six subjects that remained in the study for three months 
are presented in table 5 and the mean weights are presented in figure 1 and 2. 
The three weighings (T = 0,1 and 3 months) for the control and experimental 
groups were analyzed with one factor repeated measure ANOVA p < 0.05 
6 
(tables 1-4). The only group to show significant weight gain was the 
Hydrocurve II 55% experimental group (p = 0.0038). 
CONCLUSIONS 
From the analysis of the data we conclude that the Hydrocurve Elite 
lenses resist deposit formation better than Hydrocurve II 55% lenses. Since our 
sample size is small this conclusion should be view with some reservation. It is 
noted that one of the experimental Hydrocurve Elite lenses (Subject E.V.) 
gained 2.4 mg between zero and one month then lost 1. 7 mg between the one 
and three month weighing. It is likely that the one month weighing of this lens is 
in error. To see if this could have influenced the outcome of the experimental 
Hydrocurve Elite statistical analysis, the analysis was repeated without this 
subject. The results did not change: there was still no significant weight gain in 
this group of lenses. 
Eight of our subject discontinued the study because of torn lenses or 
lens discomfort. All of the subject who discontinued the study for torn lenses 
were previous contact lens wearer's and were familiar with handling soft contact 
lenses, so it is likely that the torn lenses were a result of the drying procedure. 
Discontinuing wear for discomfort was also likely to be from lens parameter 
alteration during the drying, although we have no direct evidence, because 
there were no observable changes in the appearance of the lenses on the 
subjects' eyes. Eight subjects represents fifty-seven percent of the sample, and 
we feel that this is an acceptable dropout rate and thus the procedure should 
be used, with some refinement, in the future for contact lens material and 
solution research. 
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TABLE 1: HYDROCURVE 1155% EXPERIMENTAL LENSES 
One Factor ANOVA-Repeated Measures for X1 •.• X3 
Source· df: Sum of Squares: Mean Square: F-test: P value· 
Between subjects 5 1723.111 344.622 1.175 .3766 
Within subjects 12 3520.667 293.389 
treatments 2 2365.778 1182.889 10.242 .0038 
residual 1 0 1154.889 115.489 
Total 1 7 5243.778 
Reliability Estimates for- All treatments: .149 Single Treatment: .055 
One Factor ANOVA-Repeated Measures for X1 ... X3 
G roup: c oun: M ean: Std D ev.: Std E rror: 
E 55 T=O 6 214.667 7.633 3., 16 
E 55 T=1 6 232.667 12.372 5.051 
E 55 T=3 6 242.333 19.086 7.792 
One Factor ANOVA-Repeated Measures for X1 ... X3 
c ompanson: M ean D'ff I 00 F' h PLSD IS er S h ff F t t D c e e - es: unne tt t 
E 55 T=O vs. E 55 T=1 -1 8 11 . 247'* 4.208* 2.901 
E 55 T=O vs. E 55 T=3 -27.667 11.247'* 9 . 942* 4.459 
E 55 T = 1 vs. E 55 T =3 -9.667 11 .24 7 1.2, 4 1.558 
* Significant at 90% 
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TABLE 2: HYDROCURVE II 55% CONTROL LENSES 
One Factor ANOVA-Repeated Measures for X1 ••• X3 
Source: df : Sum of Squares: Mean Square: F-test: P value: 
Between subjects 5 3366.444 673.289 180.884 .0001 
Within subjects 12 44.667 3.722 
treatments 2 16.444 8 .222 2.913 .1 007 
residual 1 0 28.222 2.822 
Total 1 7 3411.111 
Reliability Estimates for- All treatments: .994 Single Treatment: .984 
One Factor ANOVA-Repeated Measures for X1 •.• X3 
G roup: c oun: M ean: Std D ev. : Std E rror: 
C 55 T=O 6 21 0.667 15.055 6.146 
C 55 T=1 6 211.667 14.868 6 .07 
C 55 T=3 6 213 15.205 6.208 
One Factor ANOVA-Repeated Measures for X1 •.• X3 
c ompanson: M ean D'ff I .. F h PLSD IS er S h ff F t t D c e e - es : unne tt t 
C 55 T=D vs. C 55 T=1 - 1 1.758 .531 1.031 
C 55 T:O vs. C 55 T=3 -2.333 1 . 758* 2.894 2.406 
C 55 T = 1 vs. C 55 T =3 -1.333 1 .758 .945 1.375 
* Significant at 90% 
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TABLE 3: HYDROCURVE ELITE CONTROL LENSES 
One Factor ANOVA-Repeated Measures for X1 ... X3 
Source: df: Sum of Squares: Mean Square: F-test: P value: 
Between subjects 5 8975.611 1795.122 1154.007 .0001 
Within subjects 12 18.667 1.556 
treatments 2 5.444 2.722 2.059 .1783 
residual 1 0 13.222 1.322 
Total 1 7 8994.278 
Reliability Estimates for- All treatments: .999 Single Treatment: .997 
One Factor ANOVA-Repeated Measures for X1 •.• X3 
G roup_: c oun: M ean: S d D t . ev.: S d E t . rror: 
C EL T=O 6 208 24.755 1 0.1 06 
C EL T=1 6 208.5 23 .965 9.783 
C EL T=3 6 209 .333 24.712 10.088 
One Factor ANOVA-Repeated Measures for X1 •.• X3 
c ompanson: M ean D'ff I .. F' h PLSD IS er S h ff F t t D c e e - es: unne tt t 
C EL T=O vs. C EL T=1 -. 5 1.203 .284 .753 
C EL T=O vs. C EL T=3 -1 .333 1 .203* 2.017 2 .008 
C EL T=1 vs. C EL T=3 -.833 1.203 .788 1.255 
* Significant at 90% 
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TABLE 4: HYDROCURVE ELITE EXPERIMENTAL LENSES 
One Factor ANOVA-Repeated Measures for X1 ... X3 
Source: df: Sum of Squares: Mean Square: F-test: P value: 
Between subjects 5 5519.111 11 03.822 23.938 .0001 
Within subjects 12 553.333 46.111 
treatments 2 164.111 82.056 2.108 .1722 
residual 1 0 389.222 38.922 
Total , 7 6072.444 
Reliability Estimates for- All treatments: .958 Single Treatment: .884 
One Factor ANOVA-Repeated Measures for X1 ... X3 
G roup: c oun: M ean: Std 0 ev.: Std E rror: 
EEL T:O 6 217.333 14.747 6 .02 
EEL T=1 6 224.5 23.864 9.743 
EEL T=3 6 222 .5 19.867 8., , , 
One Factor ANOVA-Repeated Measures for X1 •.. X3 
c ompanson: M ean o·ff I .. F" h PLSD 1s er S h ff F t t D c e e - es : unne tt t 
EEL T=O vs. EEL T=1 -7.167 6.529* 1.979 1. 99 
E EL T =0 vs. E EL T =3 -5.167 6 .529 1.029 1.434 
EEL T=1 vs. EEL T=3 2 6 .529 .154 .555 
• Significant at 90% 
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TABLE 5 
-J: 
WEIGHT DATA FOR HYDROCURVE 1155% AND EUTE LENSES 
CONTROL HYDROCURVE 1155% 
SUBJECT T=O T=1MONTH T=3MONTH 
AC. 209 211 214 
J.C. 211 207 210 
RA 184 188 187 
M.W. 217 216 218 
B.U. 213 214 215 
E.V. 230 234 234 
EXPERIMENTAL HYDROCURVE 1155% 
SUBJECT T=O T=1MONTH T=3MONTH 
AC. 213 237 256 
J.C. 206 243 269 
RA 228 248 248 
M.W. 218 231 238 
B.U. 210 219 223 
E.V. 213 218 220 
CONTROLEUTE 
SUBJECT T=O T=1MONTH T=3MONTH 
AC. 216 214 217 
J.C. 225 226 225 
RA 242 242 245 
M.W. 187 187 188 
B.U. 203 204 203 
E.V. 175 178 178 
EXPERIMENTAL ELITE 
SUBJECT T=O T=1MONTH T=3MONTH 
AC. 220 225 231 
J.C. 222 235 239 
RA 200 201 197 
M.W . . 222 225 220 
B.U. 201 198 202 
E.V. 239 263 246 
* O.OOOlg 
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